INTRODUCTION
A research design is the framework or guide used for the planning, implementation, and analysis of a study (1) (2) . It is the plan for answering the research question or hypothesis. Different types of questions or hypotheses demand different types of research designs, so it is important to have a broad preparation and understanding of the different types of research designs available. Research designs are most often classified as either quantitative or qualitative. However, it is becoming more common for investigators to combine, or mix, multiple quantitative and/or qualitative designs in the same study (3) .
Quantitative research designs most often reflect a deterministic philosophy that is rooted in the post-positivist paradigm, or school of thought. Postpositivists examine cause, and how different causes interact and/or influence outcomes. The post-positivist paradigm adopts the philosophy that reality can be discovered, however only imperfectly and in a probabilistic sense. The approach is typically deductive -where most ideas or concepts are reduced into variables and the relationship between or among them are tested (1, 3) . The knowledge that results is based on careful observation and measurement and interpretation of objective reality.
In contrast, qualitative research designs are rooted in the naturalistic paradigm. The approach to study is inductive, rather than deductive, and begins with the assumption that reality is subjective, not objective, and that multiple realities exist, rather than just one (1, 3) . When little is known about a particular phenomenon, experience, or concept, a qualitative design is often used first. Once concepts and/or themes are identified, or grouped into a theory, they can then be tested using a quantitative design or approach. Quantitative research designs primarily involve the analysis of numbers in order to answer the research question or hypothesis, while qualitative designs primarily involve the analysis of words.
RELEVANT QUANTITATIVE RESEARCH DESIGNS
Quantitative research designs adopt objective, rigorous, and systematic strategies for generating and refining knowledge (1) (2) (3) (4) . They primarily use deductive reasoning and generalization. Deductive reasoning is the process in which the researcher begins with an established theory or framework, where concepts have already been reduced into variables, and then gathers evidence to assess, or test, whether the theory or framework is supported (1) . Generalization is the extent to which conclusions developed from evidence collected from a sample can be extended to the larger population (1) . Non-experimental designs may resemble the posttest-only experiment. However, there is a natural assignment to the condition or group being studied, as opposed to random assignment, and the intervention or condition (X) is something that has happened naturally, not imposed or manipulated. The most common methods used in non-experimental designs involve exploratory surveys and/or questionnaires.
NON-EXPERIMENTAL RESEARCH DESIGNS
Non-experimental designs are typically classified as either descriptive or correlational (Table 1) .
Descriptive Designs
Descriptive, or exploratory studies are used when little is known about a particular phenomenon (1, 6) .
The researcher observes, describes, and documents various aspects of a phenomenon. There is no case control and comparative (1, 6) . associations between and among variables, rather than direct cause-effect relationships. Correlational designs are typically cross-sectional (1, 6) . proposed relationships for a model or theory. As with experimental designs, the study variables are classified as independent (predictor) and dependent (outcome). However, the variables are not manipulated, but occur naturally.
Case Control

EXPERIMENTAL DESIGNS
Experimental designs typically use random assignment, manipulation of an independent variable(s), and strict controls (1, 6, 9) . These characteristics provide increased confidence of causeand-effect relationships. Random assignment means that each subject had equal chance to be assigned to either the control or experimental group. The use of random assignment of subjects attempts to eliminate systematic bias. Random assignment is different from random sampling. Random sampling means that each subject had an equal chance of being selected from a larger group to participate in the study. This approach is often used in survey research to facilitate (1, 6, 9) .
Posttest Only Control Group Design.
In posttest only control group design, subjects are randomly assigned (R) to either a control or an experimental group. The groups are not pretested.
One group is exposed to a treatment (X) or series of different treatments (X 1 , X 2 ), and then both groups are posttested (O).
Cross-over Design. In the cross-over, or counterbalanced, switchover, or rotation design, subjects are given two treatments, one being the experimental treatment (X E ), the other a control or reference treatment (X C ). The subjects are randomly counterbalanced design (1, 6, 9) .
Non-equivalent pretest-posttest control group
design. The non-equivalent pretest-posttest control group design is identical in many ways to the pretestposttest control group design except that subjects are not randomly (NR) assigned to groups. Both groups are pretested (O) and posttested (O). However, only the experimental group is exposed to a treatment (X).
Control-group Interrupted Time Series
Design. In the control-group interrupted time series design, groups are measured or tested repeatedly on the same variable over time. Again, there is no random assignment (NR) to groups. The experimental group is exposed to a treatment (X) at some point in the series while the control group is not. phenomena being studied. A true-experimental design is considered the strongest or most rigorous with regard to establishing causal effects and internal validity. Internal validity is the control of factors within the study that might influence the outcomes besides the experimental intervention or treatment. A nonexperimental design is generally the weakest in this respect. However, this does not mean that nonexperimental designs are weak designs overall. They are weak only with respect to assessing cause-effect relationships and the establishment of internal validity.
In fact, the simplest form of non-experiment, the one- article, qualitative research designs will be presented and discussed, providing nurses with even more choices of design. Finally, in the third article, the combination, or mixing of designs within one study, will be introduced.
At the completion of this series, nurses will have an overview of relevant research designs for nursing research and be able to select an appropriate design as a framework or guide for a potential study.
Single-group Interrupted Time-Series Design.
With the single-group interrupted time-series design, the researcher measures only one group repeatedly, both before and after exposure to a treatment (X). 
Counterbalanced
R N 1 X O 2 X O 3 X O 4 X O R N 2 X O 4 X O 1 X O 3 X O R N 3 X O 1 X O 4 X O 2 X O R N 4 X O 3 X O 2 X O 1 X O
